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(54) PATTERN INSPECTION EQUIPMENT 

(57)Abstract: 

PURPOSE: To increase the yield by making a decision of 
normal when a pattern having inappropriate profile is 
present at a place deviated from a correct position. 
CONSTITUTION: The pattern inspection equipment 
comprises a sample (a) provided with a large number of 
patterns regularly on the surface thereof, means (b) for 
picking up the surface image of the sample (a), means 
(c) for storing the image, means (d) for setting a window 
opening at a position determined while taking account of 
the regularity of patterns, and means (e) for superposing 
the window on the image stored in the memory means 
(c) and measuring the positional relationship between a c '' 
target pattern and peripheral patterns. The pattern 
inspection equipment further comprises a first decision 
means (f) for deciding whether the profile of pattern is 
normal or abnormal based on the image stored in the 
memory means (c), and a second decision means (g) for 
outputting the decision results from the first decision 
means, as it is, when the measurements of the position 

measuring means (e) satisfy the regularity whereas making a decision of normality regardless of 
the decision results from the first decision means (f) when the regularity is not satisfied. 
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[#fff»*©3SB] 

[»*Hll a) *flflte&J*o"CSfe"*Sftfc*S©/'** 

b) ffirettft©&Bll4il$«]e?&&l$^a£. 

c) MCiB*S«»-r*B*^»t. 

BW&£«l5£-<r3&B»£^a£, 

g ) mEffiira£¥a©ai£*&jft;0<fl(r£fta!i&&ttfc l 
Mtem i ©*jffi*a©*i«ii8*awK:A»*»Jb6T3E** 

[fgBJ©flMffl&tB93] 
[0 0 0 1] 

K:. k^s^u >^^©&lE^c®fflLT^ffis&/1;5'- 
>^fcgSB^;:grf5. *ffl3>tf3.-^icffln 
s*i*:/u>has«K:tt. *HSfc£«a©iR 

2*15. 

CO 0 0 2] 01 5tt£©ffl©:/U>hSt5©SatfMi 

Mien «^*-t>«sisiflj©ia*/t*- 
w*nfc*«[©flttBfl:^^-> 3 mmxummrt?- 

H»n*->3©A£tt«l;iL«aM£2 0 0 (tmgSiiS 
/>TS& 0 , L A> *)E5!iraB8« 6 0 0 m m~ 7 0 0 m mi 
StSfei&Tt*^. tot, £«1©:*SS£0!I*.«5 
0cmX5 0cmgStt5i:> S 0 0 X 8 0 0 = 6 
4 0, 0 0 OflfcWttfcfcftCR®/^ — >3##J5fc3 
nSiiiftO, d>^-5^»©R^^->3©S:S : *iJ 

# ^ n& o *\ « a fcH«*# 3 1> © t & o 

[0 0 0 3] fit, ISl:l5Itfi:<, SftWfc/t 
[0 0 0 4] 

[ft3fc©J$0f] HI 6tt«3fE©/X^— >«kSS«©ya 
y^B-Tffc-S. d©0fC:fe^T. lOtt^ifS, 1 HiK 
» . 1 2ttK**l l©¥®8t£«JgT 

5CCD (Charge Coupled Device ) #^7. 1 3ttC 

cd*^71 2©m*?r— w.itmmmmzg:m-?2>-m 



ftlsISS. 1 4 tt=:fflMtia«fi#£ 2 ^TtWfCSH LTI 
*frr*E«l§ll& (BflH^^U) , 1 5tt8l5leltt. 1 6 

«ffl]ftiHissi 5©m*> (j^t rpifiMj ) £3-h*fc-r 

53- KfklHlK. 1 7 \ta— KftHgS 1 6©m*JT#M 
[0 0 0 5] SJfilelg&l 5tt. 0 17 (a) \Z 

-> 18-24 mism&tumtt-m) ©»«*«£ 

nmrt?->l 8) ©+i6*»61*l#«tfcJB*«H 8 a~ 
1 8 h*ilffLTffi|/^->l 8 ©cf/D^e>|^y?^ — 
> © X y 5? £ ©El» U •* ©M J£ tt* S 7 5? 7 

*«©ffi«)5*5F»V»T?*4*£K:tt, tt|/^->18 
©«M*#H»«n©*3S3£»tt"e»SiU ^RBS£« 

[0 0 0 6] 

«e*©/x^->«iE*«fc*oTM:. aa/^-^f 
«©*fcas-^v»TAi'— >©]E#/a***i3e"r**ri6 

£^ofclHHjfta**ofc. Tfrfe'S. 017 (b) ©« 
•^•©ck^fc. j&E&teBK^att^tK©/^ — >2 5# 
?¥SET-5JS^«. S«5©^tJ43&»6»#t«l«f^*-C 
IbZtfi, 017 (c) ©«tptc, »jEfflB7&>S*MT.fcJ£ 
Bffc^iBtt»tt©A^— >2 6*»#ffi-r*»^tt. '© 
3Fatt»tt/^^ — >2 6terf5©<fc5&#£T<&3* 
6. f9«UT£»U&H«DW*«KttfcS-r. -©* 
SUlLTfc- fttcSL^&^fc©-?*^. f-3t, 
017 (b) ©«fc3&*£fcB:, i*«Ofc36:#-r*i^ 

tf. jliE^S*e»^tifc^0rC?Fjittf e c^©/ , ?^-> 
[0 0 0 7] 

■a Tt^ ^ nfc#»©/t^ - >*aHK^rr *tt» a 

MEtttta©«ffi««*»«T«««#ab£, ffi 

BBWt£«#-r*Eiit*ac t. j»E**©/t*->© 
>h*^ts^^ad t, i»EEi»^acK:««f*n& 

HfgiCiifrE^-f > h* ^SSta^b-frT&B <*:-?■ 
©«H©/^- > fc©(MH«£«jrr*<i«MS£*a 
e £. ffiEEtMKc C«»S4lfcW«caS"^lr»TME 

/^-^ttwiEtt/aiirstdjrr** i ©wjt^a f 
t.. msttBH^a e ©n%e«^mEsaiitt««A: 
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UTt>*»^ice, sue* i ©*ijs^a f ©*ij£is*s 
a? i o*i«*a f ©*iJ6tt*«ifirK:*^to6-«*jEiff *m 

[0 0 0 8] 

fc^iitt^tt©/^^— >3&*sft-r*«^ (01 7 

(c) #Jft) CfeiEfllfiWjesn. #S0©Bfc»*«H5 
CO 0 0 9] 

m . 3.28ccd*^7 mm^m) , 3 3(tnb 

OSS. 3 4 ttflBttlsltt. 3 5 B&M&IbIB. 3 6ttllffl 
SMI (JS 1 OW3t*S) . 3 7HI2 ©g?*, 3 8 tt* 

[0 0 10] 3 1 ©«EKltt. 4>&< tfe3f^©« 

>J&«JgJ«£nTi3»3, APy>5>^©7 l eitS3 0 $rffl 
V»T*H^6aia3tBIW*nfctt»3 1©*HH«3&»C 
CD*^73 2l:ioTft^n, CCD*^73 2*> 
5W*Sn67tn^ItfiWZ*ftiaB 3 3T-fit 

fc«^t«iisnfc«, E«n3»3 4K:««fan4. 

l/T, GttBB 3 4 ©«#|*3* (H*) #»Hfiia» 3 5 

[ooii] s^nnes 3 5 «. unfe*©/^— 
>»«*«•«?■**>©■?, asAiS'-xD 

a. ft^riei©aifitt*«s«<SbwtitijE#!ttP!»/^^— 

ftSft. C03-K*ffl^TJBlO*»3 6»^JB2 0 
SM*3 7##JH;£n*. ®jE^tR/^->©ri-FT-<fc 

m#j ) ■**«tom$ti. — ^jittJBtt^^— >©n 

*2©*»3 7A»6tt TIE^J fcjjVr 



6. 3 7*&Bt0Wa*lfc«S*i«^tt. #K*A8*iJj£|B| 
g§3 8 CSS ft. C©^»W«iaB3 STEHflfeHtt 

4 o©a*c«i;Tfsrn3ft>— *!5«aK$n. A«*s*t 

[0 0 12] £Btftttllin£3 9S2>'lHffl*iJ^lHliSS4 0 

«. k»3 i <D&mzMf&2titc£%;<D/-<i?-><Dmm 

•>J ) £«£U £©£w >K'><hfBtilElSS3 4K««P 

$ ftfcHtt i sife^tttffi i ^ — > i -?-© s © 
/t*->£©tt«H«£ajrrs , b©Tr. i«*jskb« 
©!>-<> K>?«!^si:a«tt«»«*atbT©aiiB* 

[0 0 13] 03 (a) tt, — 0iJ<hLT7{@©U8P4 l 

4 1 id'SIA^- >(C*fJ&U -?-©J5 0©MP4 2~4 

7 i /t * - >©» h k&b-t ^ ^ - > \zm 

*. 0 3 (b) tt, B1tH»3 4K:««panfcailt^ 

-f>Ffoatiftbtt*MT*o. as^©A^P«/t 

?->T'$>2>. /X^ — >©E«»ctt»fllltt«»*0. 
>Ftf©HPtt«fct>H*&«fl"H4Stt;fcttT**. ft 

^>T, 0 + A©«k5^. > F^©R!P 4 1 ^ftl/t 
^->4 8±(CficB-r-5t#tt. ffi©WPfe^-©i3H© 
>4 9~5 4±Ctit 2> delete -5. T&fc) 
a@/^->4 8if©Sl»6fl©/^->4 9 
~5 4©ffiSM^*tiELWna, ^ >F^©^:T©H 
P4 1 ~4 7jJV1^ — >Ct-y htl.itl:ftD, £© 

04>B©J;5lc, /t^->^JS5 5*«#S«-&»rtt, JE- 
©/1?->J:I^©10 4 5**ty 
<B>. C©^-&©t-^h^:tt T7-1 = 6J ^ £> 

0^C©J:5fc, etTlS&/^->5 6*S|fS 
[^iOffliP (0iJAa4 1) fc*^t>y h 

hRtt r l j ft*. 0 4«BBP4 1~4 7 tffi 

B/^^->i©*#lSH-C*D, aB/^->?;«fKt5 
WSB*©*^*^^^ >Ftf©tH#. fftbtky 

[0014] 0 511 > F^**^-rsfc»©A— 

F*fiKfi»jT?afeO. CW^JTtt. 1 l<@©->7 YV-J-XZ 

5 7-6 7 $y'J-XI:iibt«bT^5. ->7 h 

1 0©^a«H^-^© 1 H^»f'*f^ 
«F^SXttC*#l/fc5'P©?|-B*lll:l/T7^C!) 
inSl~S75MLT^.5. /c£*5, C«70©PBP 
Sl~S7Sftgf5?Ht*i.. 06tt*^5B8PS 
1 ~S 7 > h^Ol^T'S^ *Jfc©Hi§ 

PS1I1 CI IStfS 1 2*>£>S 1 5 ST©^B^ 
-£-©Jf H© 5 0©MP S 2~S 7 it, -etl-t'tlS i 
1^5»Si5({aL, i B1P#§ ; 2~7) *T©54" 
g£^t?„ ^BOlktt. ■ik5 f -^©+*>'5*«t/^^ 
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[0 0 15] maS 7*V^->Jt{r{Sr@LT 

l/^i, COMP S 7 Sf fiX1"5 5^ff)?H S 7 1 ~S 
7 5©^T*Vt^->lCh-y foT. WPS 7 

©t^ftliMio r 5 j &3t,>«, MPS 

7#Sffi±(;i&BLT^3£:. :©1DS 7 &WmT2> 
5 0©3H-gS 7 1~S 7 5 <D±Ttf/*& — >\Z t y hb 
fot, MPS 7©ky hfttt«/hflt© roj fC 

S?Tttfc<. M&X«/^->SE©IH] 
£©*!«{::<£ oT«. MPS 7*»/t?->±l:ffitLfc 
WT*ihyh**»i*iC!) r 5 j «fc?)t>/J\3<£-3;fc 

.o. pips 7*«^±iC'egLfe«-&T*fet 

yh*a«*/htt© roj J:Dt>*:*<fc-3fc»J-r*;:i 

M5. 10K>WP*5<lSSO^ST^figLTt3tt 
[0 0 16] H7B, /1^->tSS©^iJ^^Wr 

*t r i j , ty hb&ttnar roj ) «, mpswjud 

S§§7 6T?H0J|CSnfc«. JtlS!«7 7T0f^©K1iIi:Jt 
«$n^>. Mtttt0!l*.a r 3 J iJOffS 7 6 © UP 

T3j fiLt ©«*£.■ Jttt»7 7*»6 r l j # 
B*Sft4. -rat?*, HUMS*** r 3 j ~ r 5 j <Dm. 
HC*n«n^— >t*iJ5e$ti, r 2 j ~ roj ©&B 
C&nffSfiiWg^W. BHDS 1~S 7*©ffl)&B 
* (/i^->; r i j . roj ) tt, nmn 

Sf§7 8T-flnSC£*U ^©JDff^m (ffiB/X* — >©tt 

ttftSjfcbfcjiiEftEiiT?**^*!^ < r i j ^m^j) 
( roj em*) r*. 

[0 0 17] BEB¥iJ5£|e]8&4 o©m* ( r l j x\t 
TOj ) «, E8tC^T<t3t, 11^13 6^6© 
«*e^t»2©8«!*3 7*»5©«*lffi^©fifn«»— * 

3 8H BHBf(J^llSS4 0 ©£ti73# r l j ©!§-&, fte 
JgiEEB©«^tCtt. glCi^f 3 6 <=>©{£*$ 
fflfSIJRLTiaAT*-*. Ell*!teD3»4 0©UJ* 
a< ro j ©«£r, 3FattB«©**fctt» ft 

2©g*#3 6 3&»6©«*t«^*a*?Lrm*-ra. 

[0018] H dT. ft 1 ©S*» 36i^2 ©S£# 3 7 

HI , 7y7;^-H2 (@*g) X(i7y7A 

3-H3 (fflQ) ©A*«fCtt55l*©#»a»ftK: rg 



a-r«*«^eHi*-r*-*TfjB2©si5»3 7*»& ri 
[0019] ^©cittt. Mvtmmtmwmmozi*: 

«fflbTA5*Ueeff5»^CttJBl©»»3 6ti2 
©^t3 7©rtW^, «M**«©**«f/B U 

fC«*l©*«3 6t»2©»S3 7©ft 

»4 0©«J&|g*a* r i j GflEBEB) ©*^tc«, 0 

1 o 5 k, ft i ©s*#3 6frt><D&ffimn 
«fl«ig» 4 o ©«««§*«« roj pfjUebeb) ©* 

^Ktt. Bl lKSRT.fc'SK:. »2©»»3 7*»6©« 
[0 0 2 0] ft?t, Si 7 (b) ©«^©J;5(C» jg 

sEit«R:^att»«©/x^->2 5j&»#fe-r**^ic 

tt. E««£|IIIM 0 ©«£»*** r l j ftl 

©s*»3 Bfrzommm* ( r»*j > titx»n&wi» 

3 8fi^n5. — 3r. 017 (c) ©.fcSfc. 

effi«rj.t3^att»tt©^^->2 e 

fctt. iiflS0iS4OOfl£«*«« roj £fco, ft 

2o*t3 7*so««flf ( riEfirj ) tfxmmfem 

B3 8T?ljRSft*. ^©^*, 5pffltt!i»tt©/t^ — 
>-e&t?Tfe, -t©ffi«««aiET?a:tt*ltt. TtttoS. 

/^->©«IiJtt^e»^tlfcffiB(C?¥fiELT^tl«, il 

[0 0 2 1] fc*, ±fE©-i7^ >K'i7^<tn«. 4"*© 
7t*, 12 1 2 \zm~t «fc3 tc» ^*©l-^©BflP 

4 i \zi$ifc-?2>/'<ti5>—>fimm<Dmm& 

fCtt, B1©|04 2~4 701K^ (H+CW^JT 
B4 2. 45, 46, 47©4 0) ^HttA^^nSfc 

cineiHiia-rsfctt, Ay^>ys5^©ia«rt 
n\z r i j e^SfJW[c-^^.-5«t5 t-rti««fcvn 

[0 0 2 2] Sfc. HJSfi»JT«, 2^®St3 6, 3 7 
©tB*e^B6fl^EIttl?»*?-r*J:5t:!&-3T^*35«, 
*58Wttcn»ria«*ti* s b©T»3:A:<. MZ-IX, mi 

3\z^-?&5\z. i-D<nnmfo\z. mmmmzmm-f z> 

frSfr(D77tf (0 : #figTS, 1 

ttTt>«fc^. H13C^T. 5 0 tefllfff ^Rr/SHB 

it «e#Ri-r**»5^**-r 75 0 . 

#«5 0*»6Bl0ttlSftfc«»«^ (»*) «, ftl© 
*» ! RI«IhI»5 1 ift2©^P(S^J^(HliS5 2Ki2t£>*l& 
KCiaB5 3C«tt>T»#36»6jE#'va:aftaS 

«*nfc«*i«^*«» 1 ©fcWWfcEitt 5 1 teas 6 n 

*. ft 1 ©^Pf5*iJ^[iIS8 5 1 tt. SHBfJ^iS*^ rij 
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(SEES) T*&tlfcE. #R<6©«*f«* £S 

T*ftff. KHg[HlS£5 3 ©HI*, -T&to-fe riEflfj 
SS 2 ©*H8*|}£EI» 5 2 tt. 7 5^a> r l j 
<E««**#flBbfcW CD«^C#t5 0*6«)«i 
ft^ (»*) **RU 7 7^ roj (EB«ffi£# 

ra-r*) ©«£kjbi©*i«*ij£iii»5 i©tH;&sa*? 

[0 0 2 3] 36»*»««riE»C«tn«, MG£ffi0!l£Gltift& 
fPffl**»6nat«K:, S*«£ 1 -3{CTrif •&©-?*#*££ 

ttfcHJt£ft4t>©-ett&^. Stt. *t*£&S/t* — 
><DmWimz^t>i±tH^<. 09>L«. 014 (a) © 
•kSfc+^fltoEJU. 014 (b) ©.fcS&^XSSE 
?!U 014 (c) ©J:5&*eJBE#K 014 (d) ©<t 
5&»J£E?iJ, »6MH14 (e) ©.fcS&HO^tt 

EH *S3f*3&*»«38*#*5n*. 

[0 0 2 4] 

[«I8©S8*] *^BJ(Cckn«, A*->©&BW^£ 

aiEtt«^6>^nfc*3ffc^atta:»tt© 
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[0 3] -*JS0iJ©^ai^ (£-r>FC) ©«^:0T$. 
*. 
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* ©fr g £ ©*f 0T' & -5 . 

[07] -mmm<Dmwmfemv&c>mi&mT'$>z>. 

[0 8] -*««©» lRtffc 2 ©gM^*l*W£ia» 
**tlBa8©«lJ«Ht?**. 
[0 9] -*««©» l&tf* 2 ©#»©«&»•?* 
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[013] — mmm<D\-o<D^m^m^tz.m^<ommm 

[014] — ^K0d©C^>K#©<B©«J*H-e»S. 
[015] 7 , U>KSS©S»i0Ta65. 
[016] fiE*«©yny*HT?»S. 
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(54) PATTERN DEFECT INSPECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pattern defect 
inspection device which is suitable for performing the 
inspection of pattern defects with high sensitivity at high 
speed and besides without increasing the detection error 
rate. 

SOLUTION: A wafer 5 is scanned with an electron beam 
2, and the secondary electronic signal caused thereby is 
stored in an image memory 10, and the stored signal 
modulates the brightness of a display 1 2. Hereby, the 
pattern image of the wafer is indicated on the display 1 2. 
A reference pattern is stored in advance in the display 
12, and this image and the detected wafer pattern image 
are compared, and the difference is detected as the 
defect of the wafer pattern. The scanning of the wafer 
by the above electron beam is performed only on the 
specified section. 
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